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M 1 a Ab M* c (P04 ) d • 

(mi m. m » m. *ts. ha^k 
->y^k v^y, Stat ryfsey. trx-?x N k 

i> 1 s»&«-f * 0 . Attr/w* v£m>i*y. 

TiMyiM&gMXy* Ty±~VM*y&fz\iM 
m4*yfrt>mim&$-%< 1 1> 1 wnA *yx-b *) . 

M* JJ4fiS^MT'*>0. n{i0gnS6^^-TSI:T'$> 
0, aSVbli, UWpa + qb=lXllpa + q 

b=2£mtz-tjEmx'h*). cat^dji. Pa + q b= 

1031$. c = 2. d = 3T& 1 ). pa + qb = 2cOBJf, 
c = K d = 2"C&l>.> fflL. P<iM» (Om.Tt> t ). 

[0001] 

£<mtZtlZ,TyXl-v?W&t LXmi^&Zktf 
[0002] 

[ 0 0 0 3 ] UpU LfcfiiSWi. Si 

y4 Mrfflfrfc Lfci»JJi. ffittM£fiflcfc LtztfM 

itft&mz&uximtix^&tiK zn^msmn^ 
-rtii> . »ih**>*&< , p h 4 ^mm.mm^T 
^z&mgmmzti. tmtmmmtxLt 
oztfrt>. m®%zmmm2it& z t *wc» 

M 1 a Ab M 2 c (PO4 ) d ■ 



*®mkTM-W£ c 1 ] T^itiinmmRr/mm^ 
z t zmtk-t zmmmmm. 
• nH 2 o cn 

ik. *<n&mmxia.wmt&&i* mmc&it 
immzi-k^omm^hi. 

[0004] *.*yA h fcfflflcfc LfcJSBHttJV^T 

\±. &&m±-?&Bmx'. tm®mx't>mkti& 
ffiiti&ttX'h hry^z -txht $y£J* yxMiz x 

24860) . ^Mi^&tmALZtlX&W. ttz 

[0005] ztit><7)fflmz M&rtltzMzttfecT) v y 

hi) W&&i1xX»h (1fli¥3-8 39 0 5. ^ffl 
¥3-83906). Jiie^^^^l'IBK^nTV^ 

mm&mthti&mmistix^h. 

[0006] 

imimmLiLok^mm] ABsfiBiiit 

m&ttixti*). znomtitmttix^h. *mi 

mm$faRxf*<r>\mwx'h'>x. mtdztm&zmi 
■t&zktfT*. i^Bmmi^mmzm^iifz^ 

[0007] 

mmm-itz^izmmuz^ ®fewyw& 

^&mmmm*tzm^ttm^^ mmi&&? 

ismmwm&mk txmximx'*>& 
zk*a.aiL. xmizza&t&iz^tz, w*>. 
ojji. Jj±mtxj-i'ym®mi)^%&mBiwmf&. 
Tie-«y: c i ] x-^zn&immwmmimi-h 
z k $mktzmmm&tow»fr?>®mmt 
vdx *)m2tix%& z k zmik-t&mmmm 

nH2 o c n 



(Mi urn. m. Sfp\ *«. IS. n/^h. *50*->y^;i/. vy^fy, uts, yy^y. h'xvx, y\' 
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b=2£jjftrriE8rab9. c&t^cui, Pa +qb= -<yiL vwyiBi**. ishynymtejmzt'co 

lff)m. c = 2. d = 3T*>0. P a+qb = 2«, ^miti)VXymx\tT-m\i?ti)VXyW&jm. VI/ 



^Mxf-l/y^ffiBgt tt. ( l ) . 3f [0015] Jttft£&tf&3?«£h':z/i4MUB|c 

#&t*x/|^jjimft ( 2 ) ^ry^fryWMlft* ( 2 ) . ^Tyi^-)V^mm/X\i^m\ii}V 

M/XllM*^t^S7yWxXf^ ( 3 ) . X>mT)V*)VX.X7-)VlkQmk ( 3 ) st; ab^to 

X\i±M<r)mt ( 1 ) - ( 3 ) &lf^^«Ifig^fl!j^h' =5r<fec7>t'x;i^ijiaft ( 4 ) <Dffl)&t¥K«#fc»«2 
-rt^Mtt ( 4 ) iO&SlsMu'C&O. H&Wfcli, (2)5 0-9 OffiS%. (3)5 0-1 OM 

zr*ttg£# ( 1 ) OfiRTFKJiiMtt (2)&XS(3) ( 4 ) 0-4 0«S%-C«&&<r L< . 3 

X»i ( 2 ) - ( 4 ) $:S^LT^:S^57 hS^-ftXJi ^fcS* L<J±. (2)5 0-8 099% (3)50 
i&T^^fi^ftkMft: (2) k (3)X(i (2)- 20 -20Sfi%. (4 ) 0-3 OSS^M. Wffc 

( 4 ) t^tg^frt^s^irfcs. ( 3 ) t tx^ryith'-H'^M.^m^iz ttf« 

[0009] rfAlfcfi^ftk LT<±. tiyXUmfefctf ± U\ 

OOTROtf'J /^yxy, X1-uy-7?i;x.yim 1 0 0 1 6 ] X. zf^VmSfc ( 1 ) fcJjiMtt ( 2 ) - 

£ft. T? U n- h 'J/P-y^i/'xyitM^fl^co^'x ( 3 ) X»i ( 2 ) - < 4 ) £0ttj£H#£i>£<cMHtt 
ya*£flc. ifl/y-rntwvsi^ xf-i/y ( 1 ) 5-8 0**%fcitttt 

-yn b"i/y-#Jta>-'xy^y|-^#:^cox^-i/ y- ( 2 ) - ( 3 ) XJi ( 2 ) - ( 4 ) 9 5-2 n tfl% r 

ft. s^t*'jx^ygtf0iR^tu -axjizna [0017] »;/77f$2 o-i o o%wmm¥ 

jjhv^ c t *<-c£ & . »t ^yjm^xa^u mi^n o . 05-5 ^0^7 7 ha^ftt SA^ftt 

[0010] ztit,<r>^rj±#.m£m£ium.&. mam 1 0 0 1 8 1 ijmtx^vy&m^w&iimizm 

immzz. *)W&t&wrfnzmz>jj>vm£&<?>y)i' mm^xuzii^m^b^fzmk^m^^tii. 

■sumiz-o^xtemzmmu^tf. 0-9 5%x-h& [0019] ^-umtx^vyjmui. -mowr 

C\btmtU\ ABSglJS" , " MBSStJM" . " AESgMg" , " A 

[0011] %&m\z-)u&mM.*k ixa. xf-i/ Asmrn" . " ac smm" t^mzxia^tix^ 
a-^f/wtuy, o-^^xf-i/y. m-* *mmzm&m*im&®mi±. ^imtx&vy 

+)vx*vy^ p-^/kxf-i/y. t-y+frxj-u msm<ommfmm. m^tottiL u^tt. m^m 

y. a-^f*b'^b;ny, 5****.xfW % 7 crMG<?m&£Wj:b%^mmftX'. fl6<^S^tttSJB 
o^x^-py. i^n/kX^-wy. /oAXfl/y. y 40 j(Mi5A-£7Vy H-fSikfcT^S. TVyKI" 

X&z.m&Lm^&z\ttfX'$Z>. ^(cxf-uy^m tfjKUSHfcb'x/K tf'J#-;K*-K ^y>u^y N 

jK'Jxf-vy, ^ux^uy. ^yrnt"i/y, dfDh' 

[0012] y7yfth'-;HfI«£t LT»i. 'J ~>VT)VU~)V^ ^fmm. ^'JT5 

n-Mi/K .X^'Jn^HJ/k 7Vu^b»J^* J h\ ^y^-ftt'^'Jry. sKUT-fe^-^ 7vm®m 

mrnzn. -mxi±rm&±m^z>c\ttfX'Zh. mz mf+inymc^zmmmmAtTtVfvw.iiXT 

T9 'J o- h 'J^'SF^ U\ /W^d-A. ^m-KUxf-py v xf-l/y-^b'rLyl/ 

[0013] T-ma*)VityWT)l*)V3iXT)V3k%.m MMf^7A'-*.'J,5„ C^t. <i>i7>flJic7)||ftar^tt^flM 

ftfc LXli. *1nV 9 ) TV V V~ V . x^ (^ ^^{i^^'-<7)#^ L^ii^Sih&ti. ^A^fcxf-i/y 
?) r^UP-h. 7nt*(^) 77V)/-h, 2 50 frSSMMgi 0 011$^ 0 1 0 OS 



[0014] ±ao«ftk*t ^ASHtxf-i-yiRffl 



c = l. d = 2T'S>l.„ (ML. p{±Mi cOflSStT'i) 1 ?. 

q«AC7)fflaT'$>&. ) 

[0008] ot. *m>mz^xmmizmmt& . 
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&mzfBtxw«cr>m<ommizm&2 

m. wmaw. mm. ^mm. mmi mm 
mwL tfyxm®. mm&vmmmmz>. zti 

W a Ab M 2 c (PO4 ) d 

(mi w«l m. sis. is. *«. &\ 3A*k 
- y^-vK at*, ryf-ty. t*x-?x. a 

'J $ K S * A£ OA*^S»fflS^ < fc 

i 1 m<?><km4 * >t& y . a»±t;^ y £R-f * y . 
r/Mi t J±m&m>i*>* ry^-^^^yttz^ 
*-( * >frt>mttti&'j?%< 1 1> 1 m<m *vx-h 0 . 

M 2 «4flli^Jg-C*) 1 ?. nli0gnS6^HT* 
0. a&tfbti, ^filt>pa + qb=l^ipa + q 

b=2 mrz-tmiTb*). c&vcu±^ Pa +qb= 

Km. c = 2. d = 3rj>9. pa + qb = 2«, 
c = l. d = 2T'*S„ (ML. PtelVP coflBRT&y. 

[0021] _hfEMR5« C 1 ] T-*Ztl&fciM\t. p 
a + qb=lcOB*» c = 2. d = 3C0#$m$: : frt&. 

0. #ffl^^y* i 3iJC7clB@^18at^#i.'tb^Bj^ 
L. pa + qb = 2c7)^ c = l. d=2<9&$&£# 
ITS. T^7rXX<i#filj£>f^y*Wlii&^^S 

Ate* taw. **wcffln* y ^ias^^t LT 
tt. BmzmmLtzt^ffm&m^^ti)^. pa 
+qb=iawc=2. d=3^^as-*-ri». 

L\\ IMZ-W&t C 1 ] ttett&Mi ti. t^iii, 

cox-bo (otm» £mzim&&mt^ozttf$> 

[0022] ±!BHR^ C 1 ] tcfcit* aij. t;u# y 
^e-f^y. Twj±m&m4*y. Ty^-v&j 
*y& tz\i*m4 *yfrt>mim&>M%< b t> 1 «cm 
*yxm. u^Lfomizit. yf-^A. ^m;>> 

^*ytfb*). ztit>cr>*X'li. ft#Bjo£sat&tf£ 
«£A#t£ y^A. th'jw. ry* 
-^A4*y&tf*#H:tyaW£ Lwf 

[00 23]±EHK^Cl3{3tJftSM 2 ti. 4«& 

[0024] _tis-*se c n <oy ymmiti&iwM 

Ago. 005 Lio.995 Zr; (PO4 )3 $ 



0 omsus *) 1 ofisaarc**. 

[0020] OJWJ 

• nH 2 O [1] 

55? Ago. 01 ( NH4 )o.99Zr2 (PO4 )3 

AgO.05Nao.95Zr! (P04 >3 

Ago. 2 Ko.s Ti2 (PO4 ) 3 
10 Ago.i H0.9 Zn (PO4 ) 3 

Ago. OlHo. 95 L i 0. 04 Z T2 (P04)3 

Ago.05Ho.05Nao.90Z rz (P04)3 
Ago. 05H0. 55 N ao. 40 Z r2 (POt) 3 
Ago. osHo. 85 L i 0. 10 Z T2 (P04)3 
Ago. 10H0.80L i 0. 10T i 2 (P04)3 

Ag0.loHo.85L i 0. 05Z T2 (P04)3 

Ago.2oHo.75Nao. 05T i2 (P04>3 
Ago.3oHo.45Nao. 25Z r2 (P04>3 
Ago.35Ho.eoNao. 05Sn2 (P04)3 

20 AgO.5oHo.45K 0.05SI12 (P04>3 

Ago.50Ho.40L io. 10T i2 (P04>3 

AgO.7oHo.25K 0.05Ti2 (P04)3 

Ago. 92H0. 05 L i 0. 03 Z rz (P04)3 

Rmt^a 1 t/pa o <mA ^ycomsib n tmt 

X0I1Z LKtfh s IMttlzmz Ag^Zn, 

Mn, Ni. Pb. Hg, Siu itz&Cubmmbtz 

Ago. 001 Lii.999 Zr (PO4 )2 
Ago.01Na1.99Zr (PO4 >2 
30 Ago.01K1.99Sn (P04 ) 2 • 1. 2H 2 O 
Ago.i ( NH4 )i.9 Ti (PO4 )z ■ 4Hz O 
Ago.02H1.99Zr (PO4 )z ■ 1. 7H2 O 
Ago.01Ho.04Na1.9sZr (PO4) 2 
A go. 01 Ho. 54 Nai. 45 Z r ( PO4 ) 2 

RVitsm 1 y cosh *ycr>mM.b m tw* 

lz%&£d dz VKtfk . IMl^zanh A g S: Z n . 
Mn. Ni. Pb. Hg. Sn. &tz\tC u bW&Ltz 

[0025] *mitzm»z y ywts&K&'toZisfct 
40 tumizte^ MmzLVTkm&gtfh*). mi 

If JTROi 0 tc LX%mzm z b tfX'% & . 

®$.mz£t)ism-bWr£, ^sgyf-^A (L12CO3) x 

<±^^- h 'J «>A (Na2C03 ) m<r>T)Vi] V ^S5r^Wf 
BHtS^a-^A (Zr02 ) ^CO^P3^«>A 

^^■ts^^at/yyRZTkSryt-^A (niuh 
2PO4 ) mwyymm^-thtt&ifa*. w&x-V) 

1:4: 6t^SJ:d^S-&L. dnirllOO-1400'CT 
mS.-thZbizXO. HE^C2D 

50 



(5) 
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A' , Zn ( P0 4 ) 3 

(a' \&T)viiv<m4*v, T)vw)±mm,A*y 

0. A*>'2fiffifJ)St#lil/2Tj>l.) T^ilS^ 

zti*. Mia-ioo x;{c*jv^Ts jia&S 
izm-t&z ttzx*)^ -sbs c 1 3 x'*zti&it&fa 

=S:fc. — C 1 3 K*>ft6A>f *y*vKSK 
*>"?;£>l>fcl=rt%i.±. UBHfc* C 2 3 xmti&{£& 10 

A' z M 2 (PO4 )s (z{i0Xlil*jS« 
St) T'^SftSfcl^j C 3 3 iHI. 

izmm-tzztizx*), hk^ c 1 3 T^zti&itsm 
zm. tfz. mimizj: 

wttV-r*^?ftfcTRJtE?g«pH^3. SfclfflEU 20 
U fflattUVS^n^A [NaZn (PCU) 
AhZr (PO4 ) 2 - nH 2 O 

(a. xRVn\t±MitmtmmTh&) x^zti&K. 
zn£®%%m%x'im&ikm?:ttt& 

[0027] #SMI!fcJB^& ij yg^^t^llSr^-t 

tcJiSSftXJiTkiaftjWi LX v *s . 
[0028] 5:33. Hfc£ C 1 3 ttSltS aOttfct ± 
fSH&iS C 2 3 . C 3 3 X«i C 4 3 T«S*i5fl:^ft * 

mm-$>*mmzti\i$,im&&m4*>coim. m 

*<r)*.®m£-&3!t [ 2 3 . C 3 3 Xfct 1 4 3 T'*£fi 

-TI> l lt* J T'#l>„ 40 
[0029] St«ttai«mtt^ll»$*S{C 
ti. C 1 3 (cfc(t& a«ffl«±§ ^M±i^. 
a^ffl^'O. 0 0 lJJltTafltf, Wt£Mti*V. tm 

m.vvmmwtZithztwx'Z&. u>>u 
mvo . ooi **re&£ t . Mfrv. tmmkvwm 

x.mm&%m-hb. *<?mto. smtm^x 
[0030] jamx-m^h y ymm\*m.vitmmx%) 



C23 



* *-tl.?k?gjg*{c?sa^-|. ZbizX*). -m$, C 1 3 X 

*zti. ^tmtfi umy.T<r>tt.#fa£m. miz 
x. *muz£*)$m-t&®&. 
mmtz. mni%tfhfmr*mT>*~v&m*iz 

XKimcO p Hffi $• 2 fcpfi L „ 1 3 0 ^fc&ft IK® 
d&ft^M£ETT'3 2l^iait«fe^»L^ 

^3->>ANH 4 Zn (P04 )s 2£> 

mxm&wztot. MW-t&zbizx*), y-immn 

UmWF<T)tm^)ym^Agji (NH 4 ) i-i Zn 

(P04 ) 3 

[0 026] -ittfflity>ias^B£ 
^y^ixxm^Am^m^mmMbthit 

*iJL ^5?L. 'Jyg^a^A CZrOlPO 
4)2 -h 2 o 3^0!3>19Sm ^it^r^UAB^ 

IZbizXK). -«C43 
C43 

mzftlXgfeX'b*). 500°C % «^tcJ:oT«800 

r-i 1 0 oxixcommkxh^xhffim&Tsms&t)^ 
<&mr?. mmvmHzx-oxmm&itmzz 

*m\x'm^&vy&tmfciM&. 
mizb&AibtmLfi:*). mt®mixi>tttf l mm<r)>£: 

Tjwmf. z^z\im±mmmx.oiz. mmiz 

btf%\,\ 

[0031] BfflSJOif i LV«^S^i. 

00. 05-5 0SM%T* 0 , Jtffla«S.t/gl?tt^ 
^«^?.fcJ:0i3 : ^t«iO. 5~10fiM%T*&. 

[0032] omm 

xmuztsv&mmi*. xmnmrnzftftttm® 

%Z%MZ it& Ol,z®)bxmWj:®.m£ iSPSr 5 ^^5:^ 

«t offiffl$itT^i.t>w, mmmi^yy i y. ?m 

^ ; l§flS^r;l-3-;», ; MmbmT>Va-)W>m 



(6 

9 

mmizttmzti. *m\<m%*£ vmm&m&itt 

U^ME«<OfiftW&0!lfc L/C OT^k^ft 
•> A . 2 xf-yPA.* V 4 V&i] Y 5 <>A . Xf7 'J 10 

y>-y-/naE&\ 2xf-;PA.^y>f 

>-Kf u \ Xf7 'J >1&t8&tf XxT'J yK7^y-)A 
*T'$> £ . &fffi«<0&JllJ£#i: LTttiBTC** - k 
i]lVi/*7J*. STb\ ^^S^A^ff* Uv, 
[0033] iix^if #lfcL jfefc3£"(fc J: 3 (3. filflgco 20 

mizm^-cimf&tthiz^ mm. mm. 
[0034] mm<mt t^w^m^a. tmmmm 

0. 0. 01~10SM%, XWtLKUO. 1-5 30 

a^-c^s. o. oimM.%£*)'j>-%^t®f%$ifmt 
mmzm-£Lxm^&z\ti>x'Z&. m^mmomk l 

[0035] ^Hflc^lltt^ljgffl^ftfi^ gia^tt^ 40 

8§. ±ie-« c 1 } T-ssixs y via&M^&tf 

m^mm<m&££h&X®%%iS&Xte& 
ft£> 3 lfi»««dMUmfcfl £>»»23: < , HSfi£tt 

tfc J: 0. 2^^46fi^L^ so \m±m& 
-fh^kitx-^h. ztit><7)Mmmm±, n&mtx 
^y^m^^^m^mmmizmmm^mu 
-&-fz.ifrsc7)mt;iz£*)ffum\.\ *m\tzmm 
mmmmm. muzimt>wmi*% ^ 50 
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1 0 

•vh%k'tfmft>tiz>„ mzimteaymm. m&iztm 

m&c<. HRflWdRiUfflffiBB (ttttM) tffflv^ii 

mmKfcmmnmkLxiiWLtttfm. w 

[0036] *?»!B<Ofiiaffl»llJS«^ i>fc fe-frffili 

®ifeffiffl9<7)m®xitfmmiz£iki-z>z km< . 

[0037] 

[ft^ffl] *^HJ(CfcV»T. jf**QS&ftW9fiattK 
[0038] Offl^ 

mx^mx'hh. mftmzit. mumwmmmm 
m. m®m. wm. mm&. vtr, xi^t\ x-r 

[ 0 0 3 9 ] WT. ^f^fl^ldtMt: i •) ? 

ACO^K^^^rzx^AtyycoJt*^ : 3t^i 
y^A<a*$$£JHVVtpH£2fcl)®Uc<7)^ 

it%TT 1 5 or. 2 A^mm-h ckizj. o^Hit 

yazwtmvMmizwmi. m^x4\mm 
wr*mL. mst. mvm c 1 1 x 0 tib^ 1 1 

LT-fe'^-v-f b^tSfflfflSriBSL. -e^iffljS^ T« 1 iz 

[0040] 
[^1] 



(7) 
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1 1 



1 2 





ft A 


a 


Aa.i.(lH,) ( ,.„Zr,(PO,), 


b 


0.03Ag,0-0.9Na,0- Al.O, -2S10, 



[0041] sesfeM i (stMttAB sm^mmmm * mm&m ^mmmRx/mm^^ma. i as%a 



-fvyv l . &Mmms&®Mtii- 5 0 a i 

I-DM*ffltvC2 2 0 , C , e»iB*»U llcmXl 
1 cmX2mm<9ttirttrk-h^fmi,t. &fc\ 



[0042] 
[912] 



KfiNo. 






1 


k v 




2 




a 


3 




a 


4 




a 


5 




a 


6 


ft V 


b 



[0043] ( srattiieffc ) ±arfas ut««Katt 

■riCtt3UHI£fflV\ fMffiTV- h£5cmX5cm 
7ls-Mtt£90>flBbPlO« -10 5 fflfc 

img&m£ ( 3 7°C2B0) tCJ: L 
ffiStt7^-h05cmX5cmy$>)tf>£K&aa 

&3£vUs. 
[0044] 

[*3] X 



40 



K8N0. 


» ft 


1 


1. 5X10 5 


2 


4. 7X10 3 


3 


10HT 


4 


io«T 


5 


10HT 



[0045] ±eK3««ym>^ % tiaanzmerLtt 
50 o. 3~iiS^No. 5iz&^x%3>bxvymimmffl 



(8) 
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[0046] ( w^ttMH ) jja-cfw itz&mm®. 

!&3bfNi 1 ^ ?A4P2*HTJb 0 , 6 0TTC3 5 0 n 
9 5 %J2Lt<*>8HBilfc:ifcB*S 1 «HWIS*»fe* & . * 



X. MffltffliBW0RV5iM?ll®?)em ( L, a, 

AO ti»«l<E®5^^M^)fell^*4^L^. 
[0047] 
t«4] 



KfiNo. 



6 



72.0 



72.1 



44.9 



-2.6 



-2.4 



-0.4 



LO 



0.7 
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